Objective: To address the long-standing question of whether patients with Bowen disease are at increased risk of internal malignant neoplasms.
cers occurring in the cohort (n = 115) was close to expected (n = 103.0) (SIR = 1.1; 95% confidence interval, [CI] , 0.9-1.3). However, nonmelanoma skin cancer (SIR = 4.3; 95% CI, 3.5-5.4; n = 83), lip cancer (SIR = 8.2; 95% CI, 2.6-19.1; n = 5), and, among men, leukemia (SIR = 3.2; 95% CI, 1.04-7.5; n = 5) occurred in excess.
Conclusions:
Patients with Bowen disease do not appear to constitutionally be at any unusually high general cancer risk. The increased risk of invasive skin and lip cancers is likely due to the common risk factor of UV light.
Arch Dermatol. 1999; 135:790-793 F OLLOWING A 1959 report by Graham and Helwig, 1 which suggested an association between Bowen disease (squamous intraepidermal neoplasia) and noncutaneous malignant neoplasms, several studies [2] [3] [4] [5] were conducted before 1980 that confirmed this finding and another 6 that did not. Arbesman and Ransohoff 7 later criticized studies completed before 1983 for having methodologic flaws and concluded that the published clinical data did not provide convincing evidence of an association between Bowen disease and subsequent internal malignant neoplasms. The largest study to date was a Danish hospital-based study 8 of 581 patients diagnosed from 1943 to 1982 as having Bowen disease and followed up for occurrence of subsequent cancer. No significant excess risk of internal cancer was found among these patients (50 cancers observed, 40 cancers expected; standardized incidence ratio [SIR] = 1.3; 95% confidence interval [CI] , 0.9-1.6).
To our knowledge, only 2 small population-based cohort studies have been performed. In Northern Ireland, 157 patients with Bowen disease diagnosed from 1970 to 1983 were followed up for the occurrence of subsequent internal malignant neoplasms. 9 A significantly increased cancer risk was found for men but not for women. However, the size of risk and the particular cancer types that occurred in excess were not presented, and the quality of the data used was later questioned. 10 In another study 11 in Rochester, Minn, all 71 patients with Bowen disease diagnosed between 1976 and 1984 were followed up for internal malignant neoplasms, and observed cancer rates were compared with the incidence in the population. Overall, no excess risk was found (SIR = 1.1; 95% CI, 0.4-2.5), but the numbers were small.
Based on figures from the Danish Cancer Registry (DCR), we present results of a population-based cohort study of 1147 patients diagnosed as having Bowen disease between 1978 and 1993 who were followed up for the occurrence of subsequent malignant neoplasms.
RESULTS
We followed up 444 men for 2463 personyears and 703 women for 4000 personyears (median, 4.7 years for both sexes). Selected characteristics of the study cohort are presented in Overall, 201 subsequent cancers were observed among patients with Bowen disease; only 124.0 were expected (SIR = 1.6; 95% CI, 1.4-1.9) ( Table 2) . Among men, 109 subsequent cancers were observed (SIR = 1.9; 95% CI, 1.5-2.3); among women, 92 cancers were observed (SIR = 1.4; 95% CI, 1.1-1.7). A significant excess of certain cancers was observed: 83 cases of nonmelanoma skin cancer with only 19.1 expected (SIR = 4.3); 5 cases of lip cancer with only 0.6 expected (SIR = 8.2); and, among men, 5 cases of leukemia with only 1.6 expected (SIR = 3.2) ( Table 2) . When excluding subsequent melanoma and nonmelanoma skin cancers from the analyses, 64 cancers were observed among men (SIR = 1.3; 95% CI, 1.01-1.7); 51 among women (SIR = 0.9; 95% CI, 0.7-1.2). The excess of noncutaneous cancer among men was partly due to smokingrelated cancers. Consequently, when subsequent lip and lung cancers were excluded, the SIR for noncutaneous cancer among men was 1.2 (95% CI, 0.9-1.6).
Selected cancers that occurred in excess are shown in Table 3 . Men with Bowen disease on sun-protected sites were at elevated risk of developing internal malignant neoplasms: 19 noncutaneous cancers were observed; only 9.5 were expected (SIR = 2.0). Of those 19 cancers, 7 were lung cancers (SIR = 3.7). In contrast, men with Bowen disease on sun-exposed sites were not at significantly increased risk of internal cancer (SIR = 1.2) ( Table 3) .
Patients diagnosed as having Bowen disease before age 60 years, particularly men, appeared to be at higher risk of nonmelanoma skin cancer than those diagnosed as having Bowen disease at an older age (Table 3) . Also, an excess of lung cancer was restricted to men diagnosed as having Bowen disease before age 60 years (SIR = 4.6; n = 5). All cases of leukemia occurred in patients diagnosed as having Bowen disease after age 60 years.
Occurrence of cancer did not seem to be restricted to any particular period, although the excess risk of leukemia in men was confined to the 5-year period immediately following diagnosis of Bowen disease.
COMMENT
This cohort study, confirmed the excess risk of nonmelanoma skin cancer among patients with Bowen disease. 5 However, we found no strong association between Bowen disease and risk of subsequent internal malignant neoplasms in general, an observation that lends statistical support to suggestions from smaller studies. 6, 8, 11, 14 Peterka et al 3 reported considerably more internal cancers in patients with Bowen disease at anatomic sites considered to be sun protected than in patients with such skin lesions on sun-exposed skin. However, subsequent studies, 5, 6, 8, 11, 14 most of which had low statistical power, could not replicate this finding. We observed a 2-fold in- *Patients with multiple Bowen disease lesions (synchronous or metachronous) were followed up from the month following first diagnosis.
MATERIALS AND METHODS
The registration of incident cases of invasive cancers in the DCR is considered to be of high quality and close to complete.crease in risk of internal malignant neoplasms among men with Bowen disease on sun-protected sites, which was due in part to an excess of lung cancers. Following exposure to arsenic, occurrence of lung and skin cancers, including Bowen disease, was reported, 15 but we cannot tell if our patients were exposed to such compounds. We recently suggested 16 that invasive squamous cell skin carcinoma may be a smoking-related cancer, since such patients are at increased risk of developing lung and other smoking-related cancers. Histologically, Bowen disease is an intraepidermal squamous cell carcinoma, a precursor lesion believed to progress to squamous cell carcinoma in about 5% of lesions. 17 Our observation of an increased lung cancer risk among men with Bowen disease at sun-protected sites is compatible with the idea that smoking may be involved in squamous cell neoplasia of the skin. However, the lack of a similar association among women does not support this idea.
In previous studies, 16, 18, 19 we found evidence of an increased risk for non-Hodgkin lymphoma and its phenotypic variant, chronic lymphocytic leukemia, among patients with invasive nonmelanoma skin cancers. These observations support the hypothesis that UV light may be a risk factor for non-Hodgkin lymphoma. In the present cohort of patients with Bowen disease, non-Hodgkin lymphoma did not occur in statistical excess. However, 5 cases of leukemia among men (4 with Bowen disease at sunexposed sites) were more than expected.
Our study is based on registry data, so we were unable to evaluate the role of particular exposures at the individual level (eg, smoking habits and exposure to arsenic). Moreover, although this study is larger than all previously published cohort studies combined, we made multiple comparisons that may have produced chance findings, a potential problem when it comes to organspecific cancer risks. Selection bias must also be consid- *SIR indicates standardized incidence ratio; CI, confidence interval; and ellipses, data not applicable. †All subsequent cases of cancer are tabulated except for cancer of the tongue (n = 1), pharynx (n = 1), nasal cavity (n = 1), pleura (n = 1), kidney (n = 2), bladder (n = 3), brain and nervous system (n = 1), thyroid gland (n = 1), Hodgkin lymphoma (n = 1), multiple myeloma (n = 1), and secondary cancer (n = 6).
‡Covering cancers of esophagus (n = 3), stomach (n = 4), colon (n = 11), rectum (n = 5), liver specified as primary (n = 4), liver not specified as primary (n = 4), gallbladder (n = 2), and pancreas (n = 7).
§Comprising cancer of the cervix uteri (n = 2) and corpus uteri (n = 2). All 10 cases were prostate cancers. 
SIR (95% CI)
No.
All cancer except skin *SIR indicates standardized incidence ratio; CI, confidence interval. Sun-exposed sites included head, neck, face, and upper extremities; sun-protected sites included trunk and lower extremities. Patients with Bowen disease on multiple sites or sites that were not anatomically specified were excluded from the analysis.
†Expected cases of leukemia in women with Bowen disease on a sun-exposed site was 0.9. ‡Expected cases of lung cancer in women with a diagnosis of Bowen disease before the age of 60 years was 0.7. §Expected cases of leukemia in patients with a diagnosis of Bowen disease before the age of 60 years was 0.1 for men and 0.1 for women. Expected cases of leukemia in patients with a diagnosis of Bowen disease more than 5 years earlier was 0.6 for men and 0.6 for women.
ered as a theoretical limitation. Bowen disease is an indolent lesion, typically presenting as an isolated, welldemarcated, scaly plaque, with an average reported delay from onset of disease to diagnosis of 5 to 8 years. 20 Unlike internal malignant neoplasms, which are close to fully registered in the DCR, 12 nonmelanomatous skin cancers are probably considerably underreported. Although a detailed examination was not performed, only an estimated 50% of newly diagnosed invasive nonmelanoma skin cancers are registered. 21 Thus, we cannot tell how representative our patients are of the entire national group of patients with Bowen disease. However, if selection mechanisms skewed the cohort, we would expect that our patients had the closest contact to health care and would be more likely to have their Bowen disease diagnosed and reported to the DCR. The absence of any major discrepancy between the cancer occurrence in the study cohort and the background population suggests that patients with Bowen disease, including nonparticipants in this study, are unlikely to suffer from any major excess risk of internal cancer.
In conclusion, we confirm previous reports of an increased risk of nonmelanoma skin cancers among patients with Bowen disease. However, patients with Bowen disease appear to not be at unusual risk for internal malignant neoplasms. Nevertheless, we observed elevated risks for lung cancer among men who had Bowen disease diagnosed at a young age and among men whose skin lesion was diagnosed at a sun-protected anatomic site. These associations and the male excess of leukemias following Bowen disease need further study. 
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